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Abstract.—The chilocorine coccinellid Brumoides septentrionis davisi (Leng) is an in-
frequently collected lady beetle whose broad distribution in eastern North America has
been mapped: few specific localities, however, have been published. Despite a known
association with pines, the Pinus species on which it is found have not been recorded.
Historical locality data are provided based on specimens in five museum collections, and
new records from recent field work are presented. This coccinellid’s plant and habitat
associations are discussed. Its populations apparently have declined in the Northeast in

recent yvears. Certain scale insects probably serve as prey.
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The most frequently encountered of all
predacious beetles (Clausen 1940). cocci-
nellids are associated with biological con-
trol more than any other group of predators
(Obrycki and Kring 1998). Coccidopha-
gous lady beetles have proved more eftec-
tive as classical biological control agents
than those that are aphidophages (Dixon
2000). The establishment, either from bio-
control introductions or accidentally from
commerce, ot several Old World coccinel-
lids that are generalist aphid predators has
led to more stringent regulations for their
importation and has prompted interest in
native lady beetles whose densities have de-
clined as those of adventive coccinellids
have increased (e.g.. Schaefer et al. 1987,
Wheeler and Hoebeke 1995, Colunga-
Garcia and Gage 1998, Cottrell and Year-
gan 1998, Obrycki et al. 1998, Evans
2000).

1 provide distributional records of the
Nearctic davisi

Brumoides  seprentrionis

(Leng) and notes on its plant associations
and habitats to call attention to this infre-
quently collected lady beetle. | also suggest
possible prey associations and a recent de-
cline in its numbers. The availability of this
background information might prove useful
il studies on the bionomics of this cocci-
nellid are initiated.

Brumoides septentrionis davisi (Leng)

The chilocorine Brumoides septentrionis
davisi (sensu Gordon 1985) is the castern
North American subspecies of B. septen-
wionis (Weise). whose other subspecies are
found farther west in Canada (McNamara
1991) and the United States (Gordon 1985).
Leng (1908) described the eastern subspe-
cies as Exochomus (Brimus) septentrionis
var. davisi from Alabama. District of Co-
lumbia, “Lake Superior.”” Massachusetts,
Michigan. New lJersey. Pennsylvania, and
Virginia: except for Lakehurst. N.J., specif-
ic localities were not mentioned. The sub-



VOILUME 105, NUMBER |

genera of Exoclomuas that Leng (1908) rec-
ognized-—Arawana, Brumus, and Exocho-
mus—were later considered valid genera
(see Gordon 1985).

Chapin (1965) proposed the new genus
Brumoides, with the Old World Coccinella
suturalis Fabricius designated as type, and
included both B. davisi (Leng) and B. sep-
tentrionis as valid species. | am retaining
the generic name Brumoides for septen-
trionts davisi, although Kovar (1995) re-
stricted this genus to the Old World: he did
not, however, propose a new generic name
to accommodate the New World species.

Brumoides septentrionis davisi is broadly
oval, convex, 3.5 to 4.5 mm long. with the
upper surface glabrous. The head and pro-
notum are black and the elytra yellowish
brown to red and coarsely punctured. Each
elytron typically has two large black discal
spots with the sntural area broadly black:
the black areas often are confluent. Gordon
(1985) illustrated the adult habitus and male
and female genitalia.

DISTRIBUTION

Historical (Table 1).—State and provin-
cial records that have been added since
Leng’s (1908) original description are New
York (Leonard 1928), Minnesota and Wis-
consin (“Lake Superior™ was cited by Leng
1908) (Wingo 1952), South Carolina (Kirk
1970), and Ontario and Quebec (MeNamara
1991). In his key to species of Brumoides,
Gordon (1985) gave the general range of B.
septentrionis davisi as “eastern United
States, New York and New Jersey west to
Wisconsin,” but under its distribution he
stated that the subspecies ranges from
“southeastern Canada to Virginia. west to
Minnesota.” Gordon (1985) did not include
Alabama, listed by Leng (1908), in the
known distribution. The distribution given
by Belicek (1976) for B. septentrionis in-
cluded Hlinois and Tndiana, and his map ap-
pears also to include Tennessee; he did not
recognize subspecies. but his records for
these three states might apply to B. septen-
trionis davisi. Neither Belicek (1976) nor
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Gordon (1985) listed locality data for the
specimens they examined. Downie and Ar-
nett’s (1996) inclusion of Connecticut, Del-
aware, Maryland, Massachusetts, New
Hampshire, Ohio, Pennsylvania, Rhode 1s-
land, Vermont, and Virginia in the known
distribution apparently is bused on their in-
terpretation of the stippled area on Gordon’s
(1985) map.

New records.—Brumoides seprentrionis
davisi was collected mainly during studies
on mirids (Wheeler 1991; A.G.W., unpub-
lished data) and other hemipterans found in
northeastern pitch pine-scrub oak barrens
(Wheeler 1996, 1999a, b: Wheeler and Wil-
son 1996). Voucher specimens have been
deposited in the Clemson University Ar-
thropod Collection: Pennsylvania Depart-
ment of Agriculture Collection, Harrisburg
(PADA): and the National Museum of Nat-
ural History. Smithsonian Institution,
Washington, D.C. (USNNT).

CONNECTICUT: Hartford Co., Shaker
Pines, Enfield, 28 Sept. 1991: Windham
Co., Windham Airport. | Sept. 1991. MAS-
SACHUSETTS: Barnstable Co., North Fal-
mouth, 29 May 1988; Franklin Co., Mon-

tague Sand Plain, 15 June 1991, NEW
HAMPSHIRE: Merrimack Co., Concord

barrens, 14 Sept. 1991. NEW YORK: Sut-
folk Co.. Yaphank. 29 May 1982: Ulster
Co., Sam’s Point Dwarf Pine Ridge Pre-
serve NE of Cragsmoor, | & 14 June and
29 Sept. 1991. NORTH CAROLINA:
Rockingham Co., Rt. 220, 5.6 km S of Vir-
ginia state line, 3.3. km NNW of Stoneville,
9 Apr. 1979; Guilford Co., Rt. 68, 6.4 km
S of Rt. 421. 5 km SE of Sandy Ridge, 10
April 1983, PENNSYLVANIA: Chester
Co., Goat Hill Serpentine Barrens, SW of
Nottingham, 8 July 1990:; Lancaster Co.,
New Texas Serpentine Barrens, 7 July
1988; Luzerne Co., Milnesville, 17 Sept.
2001: Schuylkill Co.. jet. Rt. 81 & Rt 61,
S of Frackville, 20 June & 6 Oct. 1991,
SOUTH CAROLINA: Oconee Co., Rt. 76,
10.5 km NW of Westminster. [1 Nov. 2001.
VIRGINIA: Botetourt Co., Eagle Rock. 8
May 1999; Rt. 81 Rest Area, 2.4 km N of
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jet. R 6400 SE of Fincastle, 20 May & 29
July 1978, 23 Nay 9SO June 182, 4
Mar. & 8 Apr [UR3: Henry Coo Re 220,
44 km SW oof Ridgeway, 14 N 1982,
WEST VIRGINIA: Mercer Co. Rt 77, 0.0
ki N of Bluestone River SE of Camp
Creeh. 8 May towy,

POANT ASSOCIATIONS AND HABUEAES

Rrumoides seprentrionis davisi is a con-
ifer inhabuant found almost exclusively on
piues. Leng (1908) noted its accurrence on
pies flikely pitch pine. Pines rigida NLitL]
at Lakehurst, N Few spectmens from the
localities tisted in Table | bear host-plant
data, but those from Berling Framingham,
and Sherborn, Mass. are fabeled as found
on pitch pine. A\t least historvicathy. pitch
pine was present at nearty att the north-
castern tocalities trom which this coecinel-
hid s known (e.g Bromley 19350 Craan
TORS, Motzhkin et al. 1999 The specimen
from ncar Gordon, Wise.o was taken on jack
pe (£, banksiana Lamb.).

The adults that 1 collected from the New
Lngland statese New Yorke and Pennsy va-
niawere from pitch pine exeept tor a spec-
men trom castern red-cedar (duniperus vir-
giniana 1) m Lancaster County. Pennsy -
vania. North  Carolina,
South Carolina, and  Virginia were from
Vivginia pine (£, virginiana NI the West
Virgimia record is based onan adult from
table mountain pine (£ pangens Lamb.)

In the Northeaste B seprentrionis davisi
was found e pitch pine-scrub oak barrens
and similar communities. It was collected
in the dwart pine plains (ridges) near Lake
Maratanza in Ulster Coungs. New York: the
Montague Sand Plain in Franklin County.
Massachisetts: a pitch pine community in
Schuy ikl County. Pennsy vania: and rem-
nant pine barrens such as Concord. N.H.L
Shaker Pines near Entield. Conn.: and Yap-
hank tLong Island) XYLt also was tound
on pitch pine in serpentine barrens in Ches-
ter and Lancaster counties. Pennsy vania. ln
Luzerne County. Pennsy hvania, it was
tound on pitch pine e a ruderal site. a coal

Specimens  from
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spoithank. Caollectons from table mountain
pine and Virginia pme in North Carolina,
South Carolina, Virginia, and West Virginia
dlso did not involve specialized comumuni-
ties but were from disturbed sites, such as
roadsides, in the Piedmont and in the Vatley
and Rudge ccoregions.,
POSSIBLE PREY ASSOCIATIONS

Predation on scale inseets s well known
among chilocorine coceinellids (e.g.. Bald-
uf 1935, Najerus 1994, Hodek and Honck
1996, Divon 20000, Within Bnemnoides, the
OW World B, suneralis preys mainly on ar-
mored scates (Diaspudidae). mealybugs
(Pseudococeudae). and ~oft scates (Coceci-
dae) Gautam 1990, Williams  and
Greathead 19900 Carnegie 1997, Ponsanby
and Copland 1997), wich aphids and other
Isecty serving as altermauine prey (e.g..
Gautam 19901 In addition, Gordon (1985)
stated that members of this genus (species
unspecitied) feed on cochineal or dacty lo-
pitd scales (Dact topiidac) and mealy bugs.
Yor B, seprenrrionis, Belicek (19760) report-
ed that the balsanm woolly adelgid. Adelges
piceac Ratzeburg, serves as prey, apparent-
Iy referring o predation by one of the west-
ern subspecies of this lady beetle. No prey
records for the casternmost subspecies, 5.
seprenrrionis davisi. are available. althongh
Leng (1908 noted its occurrence at Lake-
hurst. N on aphid-infested pines

No definite prey records were obtained
during my tickd work. Aphids of several
genera (mainly Cinara) were observed at
all sites where the coccinelhid was found
and might serve at least as alternative prey.
AL 1O adulis OF B seprearrionis davisi that
were abserved in Luzerne County. Peon-
sy hvania, in September 2001 were on a sin-
cle piteh pine growing on a coal spoitbank
with 8-10 other pitch pines: the coccinellid
was beaten only  from branches intested
with a pine needle scale. Chionaspis het-
crophvllae Cooley. In Franklin County,
Massachusetts. and Schuy kil County.
Pennsy vania, this lady - beetle
tound on pitch pines that barbored a mar-

(&

also was
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carodid scale, Matsucoccus gallicolus Mor-
rison. The frequent co-occurrence (ca, S ad-
ditional sites) ol the coccinellid with a more
or less speciatized predator of Matsucoccus
scales (e.g., Lussier 1965), the anthocorid
Llatophilus iniicus (Drake and Harris),
suggests that M. gallicolus also was present
at other collection sites for the coccinelhid,

Brinmoides septentrionis davisi is about
as large as many of our familiar and well-
studied coccinelline lady beetles. Morcover,
its coloration—black and yellowish brown
to red- is only slightly more subdued than
that of our readily
black-spotted coccinellids. Tts restriction to
pines, a consistent association with special-
ized communitics such uas pitch pine-scrub
aak barrens, and an apparent
(northeastern states) on pines in Christimas
tree plmtations and  landscape plantings
might partly explain the infrequency of its
collection and fack ol attention given to its

recognized  reddish,

absence

biononics.

Brumoides septentrionis davisi was col-
lected from New Hampshire to South Car-
olina at clevations from near sea level on
Long Island, New York (17 m), to about
685 m i Ulster County, New York. Adults
were found in all months from March 1o
November (range: 4 Mar—11 Nov.), sug-
gesting that this coccinellid is multivolune
hike most other Chilocorini (e.g., Iperti
1999).

In the Northeast. this fady beetie has
been collected i several well-known pine
barrens, including the New Jersey Pine Bur-
rens and those on Cape Cod, Massachu-
setts, and Long Iskund, New York. Despite
intensive collecting on pitch pines, it was
not observed in New York’s Albany Pine
Bush or in pine barrens such as Fryeburg,
Shapleigh, and Waterboro in Maine and Os-
sipee in New 1Hampshire.

Io addition to the for more fheld
work in those northeastern pine barrens in
which B. septentrionis davisi has yet to be
found. the southern extent of its distribution

need
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requires greater resolution. Specifically, the
Alabama record, listed by Leng (1908) in
desceribing this coccinellid but not men-
tioned by Gordon (1985), requires verifi-
cation. 1t was not found in the sarvey of the
Alabama Coccinelhidac by Grimes (1965).
Attenipts to collect it in Alabama (and
Georgiay might focus on pines in upland ar-
cas, including the Appalachian Plateau.
The taxonomic status ol B, seprentrionis
davisi might also be reevaluated. Gordon
(1985) mdicated that he was not satisfied
with his arrangement of species and sub-
species ol Brumoides. Following  Leng's
(1908) desceription of B septentrionis var.
davisi, Casey (1908) reduced this variety to
a synonym of Bruuns septentrionis Weise.
According to Leng (1911), Casey, in recon-
sidering the status of davisi, thought it rep-
that ““should be
called Brumus davisi 1.eng.” Most subse-
quent authors also histed davisi as a valid
species, including feonard (1928) (as L-
oclionus davisiy, Stehr (1930) (as £, [Bro-
mus| davisiy, Wingo (1952) (as Brunus
davisi), Chapin (1965) (as Brinnoides dav-
isi), and Kirk (1970) (as Brinmoides davisi).
Following  Gordon’s (1985) monographic
treatment of North American Coccinellidae,
however. subsequent authors (e.g.. McNa-
mara 1991, Downic and Arnett 1996) have
continued to hist davisi as a subspecies of

resented g new species

B. seprentrionis.

Another gap in our knowledge of North
American Brumoides is the lack of larval
descriptions. The larval key to genera (and
selected species) of Nearctic coccinellids
(Rees et al. 1994) excluded this genus be-
cause larvae were unavailable for study.

The determination of this chilocorine™s
trophic habits also is needed. My sugges-
tion that the diaspidid Cliionaspis lietero-
phivilae serves as acceptable prey is based
only on the beating of 10 adults of the fady
beetle from branches ol a
pitch pine. The suggestion that B. septen-

scale-infested

trionis davisi might prey on the margarodid
scale Matsucocens gallicolus is offered be-
cause of the co-occurrence of these species
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Table 1. Locality data for Brumoides seprentrionis davisi from five musewm collections and previously
published localities (minimnm of county level).

Locality Year of Collection Museum® or Reference

United States
District of Columbia

Washington (Rock Creek) 1901 USNM
Maryland

Glen Echo 1992 USNM
Massachusetts

Berkley 1936 MCZ

Berlin 1937 NICZ

Dover 1900 MCZ

Fall River NA® MCZ

Framingham 1944 NCZ

Marion 1902-1904 MCZ. USNM

Sherborn 1934 MCZ

Springfield NA NMCZ

Tyngsbaro 1893, 1908 MCZ
Michigan

Whitefish Point NA USNM
Minnesota

Duluth 1918 Stehr 1930

Hubbard County 1900 Stehr 1930
New Hampshire

Darham 1899 UNH
New Jersey

Browns Mill 1911 USNM

Clementon 1906 USNM

Jamesburg NA Smith 1910

Lakehurst 1903-1943 Leng 1908, Smith 1910: CUIC, USNM

Nanchester NA USNNI

Milltown NA Smith 1910
New York

Keeseville 1952 CNC

Lake Ronkonkoma IERE) CcuIcC

Melville 1924 cuic

Mi. Whiteface 1922 USNNM

Riverhead 1950, 1953 cuic

Rockaway Beach NA USNM

Southold 1941, 1942 cuic

Wyandanch 1911 Davis 1911. Leonard 1928: USNM

Yaphank NA Davis 1911, Leonard 1928
Pennsylvama

Hazleton NA MCZ
Rhode 1sland

Lonsdale 1920 MCZ

Wartch Hill 1909 MCZ

South Carolina
Long Creek NA Kirk 1970
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Table 1. Continued.

)
Py

Locahty Year ot Collection

Museum or Reference

Virginia
Mt. Vernon 1911, 1960

Wisconsin

. USNM

Gordon (4 mi. east) 1952 USNM
Cunada
Ontario
Constance Bay 1892 CNC
Sudbury 1932, 1935 CNC

*CNC: Canadian National Collection. Ottawa, Ont.: CUIC: Cornell University Insect Collection, tthaca, N.Y .
MCZ: Museum of Comparative Zoology. Harvard University. Cambridge. Mass.: UNH: University of New
Hampshire, Durham: USNM- National Museum of Natural History, Smithsonian Institution. Washington, D C

"NA = Not Availuble.

and the known coccidophagous habits of
other chilocorine coccinellids. Trophic re-
Lationships of a coccinellid species should
not be assumed merely from its syntopy
with potential prey species, and experimen-
tal studies on B. septentrionis davisi are
needed to identity both its essential and ac-
cepted or alternative prey (sensi Hodek and
Honek 1996).

Leng (1908) commented on the abun-
dance of the coccinellid at Lakehurst in the
New Jersey Pine Barrens. About 75-80%
of the specimens in the USNM are from
this locale (R.D. Gordon, pers. comm.). 1
have not found this coccinellid in the New
Jersey Pine Barrens during my studies of
mirids (Wheeler 1991: A.G.W.. unpub-
lished data) and other insects (Wheeler
1996: 19994, b: Wheeler and Wilson 1996).
In the absence of baseline data on popula-
tion trends of this lady beetle. any evidence
pointing to a recent decline in its densities
is tenuous. My impression. though. is that
it has become increasingly difficult to find
in northeastern pine barrens. Since the early
1990s, my attempts to recollect this species
have been unsuccesstul at several north-
castern sites where 10 or more adults had
been observed one or more times in 1991,
Recent collecting was most intensive at
Sam’s Point Dwarl Pine Ridge in New York
(13 Aug. 2000, 5 Sept. 2001). but also in-

cluded ettorts to recollect B. septentrionis
davisi in the pitch pine community near
Frackville, Pa. (4, 6 Sept. 2001) and the
Montague Sand Plain in Massachusetts (15
Aug. 1993, 6 Sept. 2001). In contrast,
adults of another coniter-associated lady
beetle, the coccinelline Mulsantina picta
(Randall), were found at these and other
sites during the 1990s and in 2000-2001.
The numbers of coccinellid species. es-
pecially those 1 crop fields, can tluctuate
widely at a particular site trom year to year
(e.g.. Foott 1974, Elliott and Kieckheter
1990, Kieckheter and Elliott 1990). If pop-
ulations of B. septentrionis davisi actually
have declined recently in pine barrens, hy-
potheses to account for its reduced densities
might include competition from and intra-
cuild predation by Old World coccinellids
that have become established in North
America (e.g., Evans 1991, 2000; Elliott et
al. 1996 Obrycki et al. 1998). The most
abundant and widespread of these adventive
species are Coccinella septempunctata L.
and Harmonia axvridis (Pallas). The former
coccinelline spread rapidly during the
1980s (e.g.. Hoebeke and Wheeler 1980,
Schaefer et al. 1987, Staines et al. 1990,
Gordon and Vandenberg 1991). whereas the
latter species began to assume dominance
in some natural and managed systems in the
1990s (e.g.. Tedders and Schaeler 1994,
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Brown and Miller 1998, Colunga-Garcia
and Gage 1998, Hesler et al. 2001). Al-
though the establishment of H. axyridis in
the eastern United States maght be the result
of an accidental introduction (Day et al.
1994). this predator was intentionally re-
leased numerous times between 1916 and
1985, mainly o control arboreal homopter-
an pests, including margarodid scales (e.g..
Gordon 1985, McClure 1987). Adults and
larvae of H. axvridis were found in the ma-
jority of the stands of pitch pine and Vir-
ginia pine that 1 surveyed in the late 1990s
and in 2000-2001. Adults of two other ad-
ventive coccinellids— Hippodamia varie-
gata (Goeze) and Propylea quatnordecim-
punctata (L.)—were observed less often on
pines (A.G.W., unpublished data).

In apple orchards of eastern West Virgin-
ia, the Old World H. axvridis has become
the dominant coccinelline. displacing an-
other Old World species, C. seprempunctata
(Brown and Miller 1998). 1tis, however, the
potential adverse effects of nonindigenous
coccinellids on lady beetles (and other in-
sects) native to North America that is a
cause of concern (e.g., Ehler 1990, Evans
1991, Horn 1991, Elliott et al. 1993,
Wheeler and Hoebeke 1995). A detrimental
effect on native coccinellids such as Adalia
bipunctata (L.), Coccinella novemnotata
Herbst. C. transversoguitata richardsoni
Brown, Cycloneda munda (Say). and Hip-
podamia convergens Guérin-Méneville al-
ready has been suggested (Wheeler and
Hoebeke 1995, Elliott et al. 1996, Wheeler
and Stoops 1996, Brown and Miller 1998,
Colunga-Garcia and Gage 1998). Coccinel-
lids that have more specialized habitat re-
quirements than those associated with
agroecosystems might be especially vulner-
able to competitive displacement by adven-
tive coccinellids, their numbers perhaps de-
clining more rapidly than those of agricul-
turally important lady beetles (Elliott et al.
1996). Any long-term monitoring of our na-
tive coccinellid fauna, therefore, might in-
clude not only species associated with
agroecosystems but also those such as B.

septentrionis davisi that are found in spe-
cialized natural communities.
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